Individual and coupled effects of echinoderm extracts and surface hydrophobicity on spore settlement and germination in the brown alga Hincksia irregularis.
Marine substrata possess cues that influence the behavior of fouling organisms. Initial adhesion of fouling algal zoospores to surfaces is also theorized to depend primarily upon interactions between substrata and spore cell bodies and flagellar membranes. In an effort to identify cues and surface characteristics that influence spore settlement and early development, the effects of bioactive echinoderm extracts, surface charge, and surface hydrophobicity were examined individually and in tandem on zoospore settlement and germination in Hincksia irregularis. Experiments utilizing 96-well plastic culture plates confirmed that spore settlement and germination were significantly affected by surface charge and hydrophobicity as well as by echinoderm metabolites, both individually and in tandem. Spore settlement rates in the dark over 30 min were > 400% higher on hydrophobic surfaces than on positively and negatively charged surfaces. Spore germling numbers were > 300% higher on hydrophobic surfaces than on positively and negatively charged surfaces when spores were allowed to settle in the light for 30 min and the settled spores allowed to subsequently germinate for 24 h. Spore germling numbers were consistently > 25% higher on hydrophobic surfaces than on positively and negatively charged surfaces when equal numbers of spores were allowed to completely settle in the light and subsequently germinate for 24 h. H. irregularis germ tube lengths were also significantly longer on positively charged plates than on negatively charged plates. All echinoderm extracts tested had significant effects on germination and settlement at levels below those of estimated ecological concentrations. Short-term (30 min) exposure and subsequent germination experiments indicated that higher concentrations of extracts had rapid toxic effects on algal spores. Synchronous effects of echinoderm extracts and plate charge upon spore settlement varied considerably and did not show a strong dose response relationship. Long-term (24 h) exposure of spores to echinoderm extracts had dosage dependent effects on germination and spore survival. The results of this study indicate that H. irregularis spores possess the capacity for complex responses to their environment, utilizing combined cues of surface charge, surface energy and biochemistry to determine where to settle and germinate. These responses may aid spores in the detection of suitable substrata and conditions for settlement in the marine environment.